food-related anaphylactic episode while 8 (29%) denied such episodes. Equally important, of the 28 students, 6 (21%) received an autoinjectable epinephrine prescription, while 22 (79%) did not receive any. Conclusions: In this study the reported occurrence of perceived food allergy was low and probable food allergy occurred mostly in early childhood. Milk, egg, and nut allergies were the most commonly reported in both groups.
prevalence of food allergies appears to be increasing throughout those countries [5] [6] [7] . Few studies have been done on food allergy in the Middle East [8] [9] [10] [11] , and epidemiological food allergy-related research has not been done in Kuwait. This self-reported, survey-based study was designed to estimate the occurrence of food allergies and food-related anaphylaxis to common food allergens in a population of young Kuwaiti adults attending Kuwait University, Kuwait.
Subjects and Methods

Selection of Study Population
Inclusion criteria for the survey consisted of being a Kuwaiti student (defined as a student with at least 1 parent who holds the Kuwaiti nationality); being 17-30 years of age; and attending classes at Kuwait University in the Al-Jabriyah, Kaifan, and Al-Khaldiyah campuses. Non-Kuwaiti students (defined as students with neither parent holding the Kuwaiti nationality) or those outside the stated age range were excluded. The survey was conducted over a period of 9 months, from May 2015 to January 2016. Questionnaire A standardized questionnaire was based on the previously developed survey by Sicherer et al. [5, 6] and Ben-Shoshan et al. [2] , with some questions modified to accommodate the indigenous requirements of the local population. The questionnaire was first written in the English language, then translated to Arabic by the Al-Kindi Office for Printing and Translation in Hawally, Kuwait. The questions included age, gender, and the presence of any current food allergy in the 8 food groups mentioned previously [2] . For those indicating the presence of a food allergy, they were asked further details regarding age at the initial appearance of symptoms and provided with the following 4 categories: early childhood, ≤ 5; late childhood, 6-10; early adolescence, 11-15; and late adolescence, 16-19 years. Students were also asked about the average time between food ingestion to onset of symptoms, and typical symptoms associated with the food exposure. The questions focused on IgE-mediated symptoms (urticaria, pruritus, angioedema, and rhinoconjunctivitis), respiratory symptoms (wheezing, coughing, and cyanosis), gastrointestinal symptoms (vomiting and diarrhea), and symptoms of circulatory collapse (dizziness and loss of consciousness). The participants were also asked about any subsequent reexposure to the same offending food since diagnosis and if exposure caused recurrence of the symptoms, or conversely if they had completely avoided and have continued to avoid that food since the diagnosis. A participant was considered to have a current food allergy in 2 situations: the student reported a food allergy with symptom recurrence upon food exposure, or the student had a history of food allergy and has entirely avoided the offending food since diagnosis. The latter group was included as there was no way to adequately assess their present allergy status without undergoing further investigations and possibly an oral food challenge. Participants who indicated that they had been diagnosed with a food allergy but had since ingested the offending food without recurrence of any symptoms were not considered to have a current food allergy and were excluded from this group. In addition to the above questions regarding food allergy, the students were asked to indicate who had made the diagnosis (options included an allergy specialist, a nonallergy specialist, or self-diagnosis without consulting any health care professional) as well as any episodes of food-related anaphylaxis and epinephrine administration. For those indicating a food allergy diagnosis by a physician, the students were asked what method was used to achieve that diagnosis (food allergen specific skin prick testing, food allergenspecific IgE ImmunoCAP assay, oral challenge, or any combination of the above). Finally, the questionnaire included the option to allow the research team to access medical records to confirm the food allergy. To improve the accuracy of the study, attempts were made to obtain the confirmatory food allergy test results of the students from their physicians.
Survey Method
A paper questionnaire was designed to solicit student responses and a proctor distributed the questionnaires among the students immediately after their classes had concluded. One thousand surveys in total were distributed among the students on the various Kuwait University campuses. Before distributing the survey, the participation criteria were announced to each class. Of the 1,000 students, 26 indicated to the proctor that they could not participate due to their nationality and were thus excluded. Hence, the questionnaires were distributed to the other 974 students. The survey required that the participant circle the most appropriate answer for each question. The distributed questionnaire was available in both English and Arabic, depending on student preference, then collected after 10 min. Three proctors and the author were available to answer any questions the students might have regarding the survey. Written, informed consent was obtained from each student. The study was approved by the Kuwait University Health Science Center Ethics Committee.
Food Allergy Definitions
In this study, an allergic reaction was defined as mild if it involved pruritus, urticaria, or rhinoconjunctivitis; moderate if it involved angioedema, throat tightness, gastrointestinal complaints, or respiratory difficulties (excluding wheezing); and severe if it involved wheezing, cyanosis, or circulatory collapse. A convincing clinical history of an allergic food reaction was defined as a participant who developed at least 2 mild signs/symptoms or 1 moderate or 1 severe sign/symptom that was most likely IgE mediated. These signs/symptoms should occur within 2 h after contact with the offending food. Participants who complained of only gastrointestinal symptoms were not considered to have a true IgE-mediated food allergy. Two definitions of food allergy were used based on similar definitions established previously by Ben-Shoshan et al. [2] . The first category was perceived food allergy and encompassed all cases of self-reported food allergy regardless of clinical history, method of diagnosis, or the presence of any confirmatory tests. The second category, probable food allergy, referred to subjects reporting a food allergy which was accompanied by a convincing clinical history for an IgE-mediated reaction and that was evaluated by a physician. In addition, all students had to report undergoing at least 1 confirmatory test (food allergen-specific IgE ImmunoCAP assay, food allergen-specific skin prick testing, oral food challenge, or any combination of those 3) to be included in this second category. 
Statistical Analysis
The data analysis and graphical presentation were done using the computer software Statistical Package for Social Sciences (SPSS version 23.0; IBM Corp, Armonk, NY, USA). The descriptive statistics for categorical variables are summarized as frequencies and percentages, while continuous variables and age are summarized as means ± SD along with range.
Results
Participation Rate
Of the 974 questionnaires, 865 were completed and returned, giving a response rate of 88.8%. Of the 865 respondents, 668 (77.2%) were females and 197 (22.8%) were males. The mean age of the respondents was 20.7 ± 1.2 years.
Reports of Occurrence
Of the 865 respondents, a total of 104 (12.02%) reported a food allergy (perceived) and 47 of these (45.2%) were categorized as having a probable food allergy. The distribution of both perceived and probable occurrence of food allergy is shown in Table 1 . No significant difference was found between the proportions of perceived and probable food allergies with respect to each food item ( p > 0.05).
The reported occurrences of perceived food allergy to the different foods are shown in Table 1 . The highest occurrence of perceived food allergy was to milk ( n = 48; 46.2%) and the lowest was to sesame ( n =6; 5.8%). Of the 104 students in the perceived food allergy group, 90 (86.5%) reported self-diagnosis or consulting an acquaintance (e.g., a parent, friend, or colleague) without ever consulting any health care provider. The remaining 14 (13.5%) students reported consulting a physician for the symptoms, but indicated that the physician did not use any confirmatory testing to reach the diagnosis.
The occurrence of probable food allergy to different foods is also shown in Table 1 . The highest occurrence was to egg ( n = 18; 38.3%) and lowest to sesame ( n = 4; 8.5%). Twenty-three (48.93%) students reported an allergy to 1 food item. Twenty-four (51.06%) students reported an allergy to 2 food items or more. All participants with a probable food allergy reported being diagnosed by a physician, and also reported that the physician used 1 or more confirmatory tests. Ten (21.27%) students reported undergoing more than 1 test. Regarding individual tests, 36 (76.6%) out of 47 students reported undergoing food allergen-specific IgE blood testing. Thirteen (27.6%) and 8 (17%) students reported undergoing skin prick testing or oral food challenge, respectively. Attempts were made to obtain these results from their physician in order to increase the accuracy of the study. However, those results could not be obtained: 30 students declined to allow contact with their physician for the purpose of this study, and 15 students could not provide adequate contact details of their physician. Two students gave permission and contact details for their physician. However, neither physician provided any confirmatory results. Subsequently, these efforts had to be abandoned.
Reaction Characteristics, Specific Symptoms Distribution, and Anaphylaxis
Further analysis of probable food allergy based on age groups is shown in Table 2 . The majority of initial allergic food reactions were reported to occur during early childhood and least frequently during late adolescence. In general, with milk (46.7%), peanuts (35.7%), fish (61%), and sesame (50%), probable food allergy occurred in early childhood ( ≤ 5 years), while those of egg (44%) and wheat (57.1%) occurred in late childhood (6-10 years), and shellfish (40%) in early adolescence (11-15 years). The distribution of specific symptoms pertaining to each food type is shown in Table 3 , with urticaria, pruritus, and angioedema being the most common complaints. Recurrent reactions, as shown in Table 4 , were most frequently associated with egg allergy ( n = 13 (72.2%) and least with wheat allergy ( n = 1; 14.2%). Of the 47 students with probable food allergy, 19 (40.42%) were mild, 9 (19.14%) were moderate, and 19 (40.42%) were severe. Of the 28 students with moderate or severe food allergy, 20 (71%) reported at least 1 anaphylactic episode due to food ingestion while 8 (29%) denied suffering an anaphylactic reaction. Six (21%) students in that same group received an 232 autoinjectable epinephrine pen for the next potential attack from their provider, while 22 (79%) reported they never received one.
Discussion
In this study, the overall reported occurrence of food allergy was 12.02% (perceived), and within the group with perceived food allergy, the occurrence of probable food allergy was 19% ( n = 45). Most of the probable food allergy occurred in early childhood. For both groups, allergies to egg, milk, and nuts were the most commonly reported. The difference between perceived and probable food allergy occurrence could indicate that students with a self-reported food allergy, upon careful evaluation, in fact did not have immunological or clinical evidence of a true IgE-mediated allergy. This variation has been reported previously [2, 5, 6 ] and hence reflected the widespread misconceptions about the nature of food allergy, its diag- Table 2 . Probable food allergy occurrences among students at the time of initial reaction according to age group and type of food 
The student distribution included multiple symptoms for each food type. nosis, and management among patients and, potentially, physicians [12, 13] . Patient-related causes could possibly be due to a tendency to interpret any food intolerance, even those with no immunological basis, as an "allergy." Physician-related misconceptions include lack of experience, failure to consider other diagnoses for the patient's symptoms (e.g., lactose intolerance, scombroid fish food poisoning), and underutilization of confirmatory tests to secure a clear diagnosis [2, 14] . The study found that 13.5% of the students in the perceived allergy group consulted a physician for their symptoms, but did not undergo any confirmatory testing. The underuse of diagnostic food allergy testing is associated with potentially adverse consequences, such as patient misdiagnosis, unnecessary avoidance of particular foods, and a detrimental impact on quality of life [15] .
The majority of students with milk and egg allergy reported their first reaction occurred during early and late childhood, respectively, which is consistent with the previous report [1] . For the remaining food groups, however, this study did not reflect the age groups documented in other studies [4, 16] . This discrepancy could be attributed to the small size of the study as well as recall bias, in that participants could not recall their first allergic food reaction but instead recalled a more recent adverse reaction they experienced. Recall bias has been reported by larger studies as well [2, 6] . Of note, the study found the majority of students with fish and shellfish allergy reported symptom onset at an earlier age compared to the reported typical onset of late adolescence or adulthood [2, 17] . This result could be due to exposure at an early age to seafood in Kuwait. Seafood is a traditionally important dietary component of countries in the Persian Gulf region, with a per capita fish and shellfish consumption rate of approximately 17 kg/year reported in Kuwait [18] . Based on this study, however, it is difficult to explain why the occurrence of probable shellfish allergy was greater than fish allergy, especially in the early and late adolescence groups. Most likely, it is due to the survey's limited size and a larger population sample would be needed to assess this finding.
The study found the reported occurrence of probable milk allergy among students was 1.73%, egg allergy 2.08%, and wheat 0.81%. These values exceed those reported in the literature [7, 16] . Similarly, the reported occurrence rates of probable nut allergy in this study were slightly higher compared to other studies [5] . These studies, however, pertain to larger, more general populations. Therefore, given these factors, and in the absence of confirmatory laboratory data, the true occurrence rates of milk, egg, and wheat allergy in this study are most likely less than estimated.
Over half of students with a probable food allergy were moderate to severe, with 71% reporting at least one anaphylactic episode due to food ingestion. However, the prescription rate of autoinjectable epinephrine was low. This finding could be due to underutilization of autoinjectable epinephrine as well as significant gaps in anaphylaxis management, both which remain a cause of concern among allergists [19] .
The limitations of the study included its small sample size; convenience sampling; noticeable gender bias, with a female to male ratio of 3.4: 1; and the lack of confirmatory food allergy tests.
Conclusion
The study demonstrated a low reported food allergy of 12%. The most commonly reported allergies were to milk, egg, and nuts. The majority of students reported allergy onset during early childhood. Equally important, there was a low rate of autoinjectable epinephrine prescription among the students with moderate-to-severe food allergies.
